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What is claimed is: 

1 . An antibody-based fuSion protein comprising an immunoglobulin (Ig) chain 

linked to a non-Ig protein via a junction point, wherein said antibody-based fusion 
protein comprises an amino acid alteration within 10 amino acids from said 
junction point, in said h> chain or said non-Ig protein, and wherein said antibody- 
based fusion protein has a longer circulating half-life in vivo than a corresponding 
antibody-based fusion piotein without said amino acid alteration. 
The fusion protein of claim 1 wherein the amino acid alteration increases the 
hydrophobicity of said arrcibody-based fusion protein. 

The fusrbn protein of claim 1 or 2 wherein said Ig chain is N-terminal to said non- 
Ig protfeifl^ V 
The fusion protein of c laim IK. or 3 wherein said alteration changes the C- 
terminal amino acid of the Ig chain. 

5. The fusion protein of claim 1 , wherein said non-Ig protein is a secreted protein. 

6. The fusion protein of claim 5, wherein said non-Ig protein is a mature form of 
* said secreted protein. 

7. The fusion protein of claim 1 , wherein the Ig chain comprises part of an Ig heavy 
chain. 

8. The antibody-based fusion protein of cl aim 7 wherein said Ig chain comprises at 
least the CH2 domain of an IgG2 or an IgG4 constant region. 

9. TheVntibody-based fusion protein of claim 7, wherein said Ig chain comprises at 
least erpOTtimi of an IgGl constant region having a mutation or a deletion at one 
or morcWiino acids selected from the group consisting of Leu234, Lei^s, Gly236, 
Gly 23 7, Ash297 5 and Pro 3 3i. 

10. The antiboprc-based fusion protein of claim 7, wherein said Ig chain comprises at 
least a portion of ^n IgG3 constant region having a mutation or a deletion at one 
or more amHioWids selected from the group consisting of Leu28i, Leu 2 82> Gly283, 
Gly 2 84, Asn 34 4» al^d Pro 37 8. 
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The antibody-based fusion protein of c laim, 7, wherein said Ig chain has binding 
affinity for an immunoglobulin protection receptor. 
The antibody-based fusion protein of claim 7, wherein said Ig chain has 
substantially reduced binding affinity for a Fc receptor selected from the group 
consisting of FcyRI, FcyRII *Qid FcyRIII. 

The antibody-based fusion protein of claim 7, wherein said non-Ig protein is 
selected from the group consisting of a cytokine, a ligand-binding protein, and a 
protein toxin. 

The antibody-based fusion protein of claim 13, wherein said cytokine is selected 
from the group consisting of a tumor necrosis factor, an interleukin, and a 
lymphokine. 

The antibody-based fusion protein of claim 14, wherein said tumor necrosis factor 
is tumor necrosis factor alpha. 

The antibody-based fusion protein of claim 14, wherein said interleukin is 
interleukin-2. 

The antibody-based fusion protein of claim 14, wherein said lymphokine is a 
lymphotoxin or a colony stimulating factor. 

The antibody-based fusion protein m claim 11, wherein said colony stimulating 

factor is a granulocyte-macrophage cblony stimulating factor. 

The antibody-based fusion protein of claim 13, wherein-sakittgand-binding 

protein is selected from the group consisting of CD4,\2TLA-4/TNF receptor, and 

an interleukin receptor. ^ f 

A method for increasing the circulating half-life of an antibody-based fusion 

protein having an Ig chain linked to a non-Ig protein via a junction point, the 

method comprising the step of substituting, deleting, inserting, or otherwise 

altering an amino acid at or near said junction point. 

The method of claim 20. wherein said fusion protein comprises a portion of a 
heavy chain. 
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22. The method of c laim 2 1 , wherein said fusion protein comprises at least the CH2 
domain of an IgG2 or an IgG4 constant region. 

23. The method of claim 20, 21, or 22, wherein said fusion protein comprises a heavy 
chain moiety having a mutation that affects interaction with an Fc protection 
receptor. 

24. The fusion protein of claim ^comprising a linker between said Ig chain and said 
non-Ig protein. 

25. The fusion protein of c laim 4, 6, or 7, wherein said alteration is a substitution of 
_ one or more amino acids. 

26. An\ntibody-based fusion protein comprising 
a) a first polypeptide comprising an Ig chain, and, 
b^L a second polypeptide comprising a non-Ig protein, 

wherein sard first polypeptide is joined to said second polypeptide to produce a 
junction regich^havine at least one mutation, and 

wherein said fusKin^rotein has a longer circulating half life than a fusion protein 
having a junction region without said mutation. 

27. The fusion protein ofolaim 26, wherein said mutation is in the C-terminal portion 
of said first polypeptide 

28. The fusion protein of claiiu 26, wherein said mutation is in the N-terminal portion 
of said second polypeptide. 

29. The fusion protein of claim 2(lcompiising a first mutation in the C-terminal 
portion of said first polypeptidetand a second mutation in the N-terminal portion 
of said second polypeptide. 

30. The fusion protein claim 27 or 29 wherein said C-terminal portion comprises 
between 1 and 100 cWminal amino acids of said first polypeptide. 

3 1 . The fusion protein of cmim 30 wherein said C-terminal portion comprises 
between 1 and 10 C-terpihal amino acids of said first polypeptide. 

32. The fusion protein of cfayj£25 or 29 wherein said N-terminal portion comprises 
between 1 and 100 N-termin\l amino acids of said second polypeptide. 

39 



Exp?es: 



attorney Docket No. LEX-01 1 
Ewiss Mail No. EL280660274US 



33. The fusiodTpioteio^)f claim 32 wherein said N-terminal portion comprises 
between l^id 10 N-terminal amino acids of said second polypeptide. 

34. The fusion protein of clainh26 wherein said lg is IgGl . 

35. The fusion protein of claimK6 wherein said mutation is selected from the group 
consisting of point mutations, deletions, insertions, and rearrangements. 

36. The fusion protein of claim M wherein the C-terminal residue of said first 
polypeptide is mutated to be m amino acid with a non-ionizable side chain. 

37. The fusion protein of cl aim 36 wherein said C-terminal residue is a non-lysine 
amino acid. 

38. The fusion protein of clainj 26 wherein said junction region consists of the C- 
terminal region of said first polypeptide and the N-terminal region of said second 
polypeptide, and wherein said mutation is present in one of said C-terminal and 
N-terminal regions. 

fusion protein of claim 26 wherein said junction region comprises a spacer or 
linkeKpeptide. 

The fusHSui m)tein of claim 39 wherein said mutation consists of the presence of a 
spacer or lifr^St peptide between said first and said second polypeptides. 

41 . The fusion\?rgrteiti of claim 26 wherein said mutation is in a region that does not 
interact with FcR or^cRp. 

42. A method for identifying a mutation that increases the circulating half life of an 
antibody-based fusion protein having an Ig moiety and a non-Ig moiety 
comprising the steps of: 

a) introducing a mutation in the region spanning the junction between the 
Ig moiety and the non-Ig moiety; 

b) comparing the serum half-lives of the antibody-based fusion protein 
with and without a mutation; and, 

c) selecting a mutation that increases the serum half-life of the antibody- 
based fusion protein. 
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An antibody-bteSbd fiiskm protein comprising a mutation identified according to 
the method of c|™ 42. 

A method for treaftng a disease comprising the step of administering to a patient 
an antibody-based fusion protein of claim 26. 

The fusion protein of claim 1, 16, or 36, having a hydrophobic or non-polar amino 

acid introduced via addition or substitution at or near said junction. 

The fusion protein of cl aim 45, wherein said amino acid is selected from the 

group consisting of Leu, Ala, Trm and Gly. 

The fusion protein of claim 46, wlerein said amino acid is Ala. 
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